Synaptic plasticity in mammalian photoreceptors prepared as sheets for retinal transplantation.
To investigate systematically the early morphologic changes in axon terminals of adult mammalian rod and cone photoreceptors prepared as a sheet for subretinal transplantation. An in vitro system was designed to maintain adult porcine retinas for up to 48 hours. Photoreceptor sheets, prepared by vibratome sectioning, and full-thickness retinas were cultured at temperatures similar to those in pretransplantation storage (4 degrees C) and after transplantation (37 degrees C). Changes in the outer nuclear and outer plexiform layers were analyzed, using immunohistochemistry, laser scanning confocal microscopy, and image analysis. Morphologic changes were observed in photoreceptor sheets as early as 10 minutes after incubation. The most significant change was the retraction of photoreceptor axons and terminals toward their cell bodies. Retraction was temperature dependent, being exacerbated at 37 degrees C compared with 4 degrees C, at its maximum by 24 hours of culture, and present in sheets obtained from both superior and inferior retina. The cause of this movement was not preparation techniques associated with vibratome sectioning or gelatin removal. Retraction was also present in full-thickness neural retina incubated at 37 degrees C. Reduction in outer nuclear layer cell counts and thickness were also evident in these preparations, primarily in photoreceptor sheets. Adult photoreceptor sheets, a potential graft preparation for retinal transplantation, show a rapid retraction of axon terminals toward the cell bodies during culture. Although retraction may impede synaptic integration after transplantation, this intrinsic plasticity could be redirected to stimulate graft-host interaction.